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SAM Webinars for 2020

Introduction to SAM WorkshopJuly 22

PV Systems in SAM 2020.2.29Aug 5

Batteries in SAM 2020.2.29:

Focus on Battery Technology Aug 19

Behind-the-Meter Systems Sep 2

Front-of-Meter Systems Sep 16

Register for free at: https://sam.nrel.gov/events.html

This webinar will be recorded and posted on the SAM website at 

https://sam.nrel.gov/

https://sam.nrel.gov/events.html
https://sam.nrel.gov/
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Questions and Answers

Desktop application
Instant Join Viewer

We will either type an answer to your question 
or answer it at the end of the presentation.
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Outline

Detailed design steps for a residential PV system

String sizing with the System Sizing macro

Utility scale system: Tracking and self-shading

Shading, soiling, snow, and other losses

P50/P90 simulations with NREL NSRDB data

Importing data from other models

Questions and answers
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What is SAM?

The System Advisor Model

Free computer software 
developed and distributed by the 
¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ 
National Renewable Energy 
Laboratory

Calculates:
Å! ǇƻǿŜǊ ǎȅǎǘŜƳΩǎ ŜƴŜǊƎȅ ƻǳǘǇǳǘ 

over one year
Å! ǇƻǿŜǊ ǇǊƻƧŜŎǘΩǎ ŎŀǎƘ Ŧƭƻǿ ƻǾŜǊ 

years of operation

άLƴǘǊƻŘǳŎǘƛƻƴ ǘƻ {!a нлнлΦнΦнфέ 
https://sam.nrel.gov
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Residential PV 
system

Installed, owned, operated 
by a residential 
homeowner.

Power from system 
ǊŜŘǳŎŜǎ ƘƻƳŜƻǿƴŜǊΩǎ 
monthly electricity bill.

Is a project economically 
feasible given its cost and 
energy production?

ά9ƭŜŎǘǊƛŎƛǘȅ wŀǘŜǎ ŀƴŘ .ƛƭƭ {ŀǾƛƴƎǎ ŦƻǊ wŜǎƛŘŜƴǘƛŀƭ ŀƴŘ /ƻƳƳŜǊŎƛŀƭ tǊƻƧŜŎǘǎέ
https://sam.nrel.gov/financial-models/residential-and-commercial
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Neighborhood PV 
system in Portland, 
Oregon



NREL    |    8

First, choose a performance and financial model

Performance model calculates power 
produced by PV system
ïGet weather data

ïChoose module and inverter

ïDesign the system

Financial model calculates electricity 
savings and project cash flow
ïGet load and rate data

ïDefine financial parameters

ïDefine system costs
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Next, download a weather file

Type a street address, location name, or latitude longitude pair, like:

ï άƎƻƭŘŜƴΣ Ŏƻέ

ï άмрлмо 5ŜƴǾŜǊ ²Ŝǎǘ tŀǊƪǿŀȅ DƻƭŘŜƴΣ /hέ

ï άофΦтпΣ-млрΦмуέ

SAM downloads weather files from the National Solar Radiation Database

ï Typical meteorological year (TMY) suitable for long term cash flow model

ï Single year when load data is available for a particular year

ï Multiple files for P50/P90 analysis
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NSRDB Coverage Map

For other sources of data, see https://sam.nrel.gov/weather-data

ά!ōƻǳǘ ǘƘŜ b{w5.έ
https://sam.nrel.gov/weather-data/weather-data-videos
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When the download finishes, SAM automatically adds the file to your solar 
resource library, which is a list of the weather files on your computer.

Click Add/remove weather file folders to 
add other files to your library.

ά5ƻǿƴƭƻŀŘƛƴƎ {ƻƭŀǊ wŜǎƻǳǊŎŜ 5ŀǘŀέ 
https://sam.nrel.gov/weather-data/weather-data-videos
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Design the system

System Size

Choose Inverter

Choose Modules

String Size

Number of Strings

Array Orientation
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Use roof area to determine maximum system capacity:

Array Capacity (W) = Roof Area (m²) * Module Efficiency * 1,000 W/m²

35 m² * 0.15 * 1,000 W/m² = 5,250 W

About 17 x 12 feet available on each surface: 
17 ft * 12 ft
= 204 sqft * 2
= 408 sqft 
Ғ ор Ƴч

Assume about 1,000 W/m² of sunlight available on 
a clear sunny day at noon based on Standard Test 
Conditions (STC).

Design the system: System size
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Design the system: Inverter

System Size
~5 DC kW, 1.2 DC/AC ratio

Inverter
рΣллл 5/ ² κ мΦн Ґ пмссΦт !/ ² Ғ пнлл !/ ²

Module

String Size

Number of Strings

Array Orientation
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LƴǾŜǊǘŜǊΥ р 5/ ƪ² κ мΦн Ғ пΦн !/ ƪ² 

Click column heading to sort by 
maximum AC power (Paco)

Click row in table to choose an 
inverter

Note voltage ratings
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Design the system: Module

System Size
5 kW, 1.2 DC/AC ratio

Inverter
4200 AC W Power-One PVI-4.2

Module
Initial guess: 250 W modules, 5,000 W array / 250 W module = 20 modules

String Size

Number of Strings

Array Orientation
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Module: 5 DC kW / 20 modules =  250 DC W module

Filter by name. Sort by STC power rating.

Note ratings.

Choose module.

άtǊŜǾƛŜǿ ƻŦ {!aΩǎ bŜǿ aƻŘŜƭ ŦƻǊ .ƛŦŀŎƛŀƭ t± aƻŘǳƭŜǎέ
https://sam.nrel.gov/photovoltaic/pv-videos
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Design the system: String size

System Size
5 kW, 1.2 DC/AC ratio

Inverter
4200 AC W Power-One PVI-4.2

Module
250 DC W Trina Solar TSM-250

String Size
Inverter Maximum Voltage / Module Voc
aŀȄƛƳǳƳ ƳƻŘǳƭŜǎ ǇŜǊ ǎǘǊƛƴƎΥ пул ±5/ κ отΦу ±5/ Ґ мнΦт Ғ мн
aƛƴƛƳǳƳ ƳƻŘǳƭŜǎ ǇŜǊ ǎǘǊƛƴƎΥ млл ±5/ κ отΦу ±5/ Ґ нΦср Ғ о

Number of Strings
Array Orientation
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Array divided into 
two strings facing 
East and West

Use 2 inverter MPPT inputs 
because subarrays have 
different orientations


